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Re: HannfulImer(erencc tQ 1 jcens('9 VSAT Operations

Dear Messrs Abelson, Solomon ,md Franca:

On behalf of Spaccnet Inc. ("'SpaccneC), a wholly·owned subsidiary of Gilat Satellite
Networks, Ltd., and at the suggestion of the Commission's Slaff, we are submitting for your
consideration a proposal to address hannful interference that unlicensed Pal1 15 receivers are causing
to licensed Ku and Ka band VSAT operations. I Spacenet recently received the letter daled June I,
2000, submitted by counsel for Safely Radar Systems on behalf of sevcral radar detector
manufacturers. We nole lhat conlrary to th~ tenor of Ihal lener. we have provided detailed technical
infoml~lion regardiog VSAT anl'111lilS 10 Ihe radar del ector mallufacturas. We ~re looking 11110 Iheir
lechnicaillroposais. bill we C~11I101 subscllbo 10 Ihe condilll)lllllal Ihe FCC forbear from any
rulemaking thin mighl aifen Ihem. The decision wheliler 10 IIlslilllte a rule making proceeding is
wilhin the ~l)unc1 discrclioll of rhe FCC :;llld nol ;\ m.:nter for ;)gr~er'l.lellISbetween and among priv:lle
p<trli~~.

-_.__ .-_.-
i SP;lC-:I~('t hccll1l1..' :J\~'ar ...· ()( th;:; t~Slil.::11 (.011l1lXlH111 with its KlI·b~lIll.l ()p(;r<t110n~. BCC:\ll~~: r,;;trlh
Sl,llion receivers iI1111l~: Ka b~lnd l)PCLtlt: \\,itll \'("1'1' \\'eak IlKOllljll.~ sq~n;llsj\l$t as Ku·b;lJh.l rcct:i\'\~rs til.).

we hd:c"c lJ);11 Ill·: dis(.;lls!iioll IS r~k\·:llll In [\);\1 11;l1ld ;IS well.

I .., ". jOf>
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In December 2000, S'paeenet shared technical data with the Enforcement Bureau, the Office of
Engineering and TedUlology and the International Bureau. The teclmical data demonstrated that radar

detectors were the likely source of harmful interference to licensed VSAT operations in the Ku and Ka
bands. At the request of the Enforcement Bureau and the Office of Engineering and Technology, the
FCC's Laboratory conducted independent testing of various radar detector models. The FCC
Laboratory's test results demonstrated that the radar deteclors generate very'tJigh levels of
unintentional emissions, with field strengths exceeding the Part 15 emission limits by 3(, to 56 dB.
These emission levels are more than sufficient to cause interference to the operation of licensed Ku
band VSAT stations when the radar detectors are near a VSAT facility. The Laboratory fUllher
concluded thJt the level of emissions is so high as to call into question whether the radar detcctors are

<2? designed in accordance with sound engineering practices 2

M",. ;;;-J--
,,:-4:-,.,;r4 ;-,:, Thc Office of Engineering Teclulology. together wjel, the Inlernational Burcau, also plac~d
i'w""" ~,,, some random telephone calls to various licensed VSAT oper;,wrs to dele1l1,ine whe{ll~r {hey have

r.·!. experienced harrnDlrJnTerference from unlicensed dcvice> This cxercise uncovered TWO technical
(,'J...' ..

j, t studies, one prepared by Tdes:!t Canada, cntitled "R"dio Frequency Interference from Police Spe~

, ""j.;; ( Radar Delectors." and the second prepared by Bell L"boratories, emitled "Radar D~tccl0r
Interference--Charactcristics and Recommendations." The results of both technical studies
corroborate the FCC Laboratory testing and the Spacen~t lechnical study.

Spacenel welcomes Ihe cooperation of tile FCC st"ffin performing the corroboraling testing
and successfully obtaining the cooperation of othcr independent parties with supporting Technical
studies. It is now evident that the unintentional emissions from many current radar detcctorS are
incomp:!tible with licensed VSAT operations in the Ku and Ka bands. The nature of the interference
caused by these 'mlicensed devices IS especially pernicious because radar detectors are used by
consumers in their cars. makin,; il virtu,lIy impossible In predict when or where th~ harmful
interference \\.Iill occur.;

I Sp:lcenel unders{'lI1ds Ihal tilC FCC Labor:llory 1"~lcd thc various radar delcctor models by ;,pplying
the frcquency measurcm<:ll1, for ul1intcnllOl1'o.I radl<llors SI)C('·if,Cd in S(;Ction 15.1 (JC) of Ihe
COmJ1li5SI01~'~ I~llll:~.

.' !3;~~cd l..11l Spac"':::lC('::l Sllldy or lhc r:~d;:r clCl-::Cl01".') lli;\l lu\ (~ C;lll5Cti :llll()n~ IJlo..: 1l)~11l'::;s\ lc":vels 01
Inrl1l:1l1 il1:crrcrl'l1cc 1<1 Ilc~lls(:d VS.,\·I opcr.1l10Ilc. SP:J,,:lCI 11,,11("':" IluI ,::::,,,,:1 11l<lUilic.,t;0IlS 10 II,c
r:IJ:lr c!ciCClnr::; could !ur:llC'l' r(d',ICC h:lrJl1lul le\'c1.::: ()(1l11111klll1(111:11 L~1l11SSll)ils"'l~ur (,:~:1:l1ple:. hellcr
$hlCldl1~!_! ol'llie l:hl:1J" dCli..'C!llr '-'~;l:lll;ll()r :\~ well ;I~ Llnllcr i':ul:lllUl1111",11C t1~;uILlll'lI· m:.x(:r could l"Clh:((;

1I1111l~Cllli('lJ1;j1 (:1111:-;:';1011:,.
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As lhe Commission is aware, the VSAT industry is a notable success story in the satellite
industry, providing businesses with a wide variety ofirlformation senrices essential to their efficient
operations. VSAT customers are dependent on the availability of reliable service. The type ofhamlful
interference that radar detectors generate directly affects the reliability and the service quality of all
VSAT service providers, thereby threatening the viability of continued service.,

•
Given the unique service that VSAT networks offer, including the prospects of bringing

broadband services {Q rural and unserved areas, it is important for the Commission to act in th'e public
interest 10 proted its licensees from hamlful intafercnce caused by unlicensed devices. With
embedded consumer use and existing inventories of the offending radar detectors, faShioning 3

workable strategy to address this serious issuc is challenging, bill not impossible. On an immediatc
basis, because of the extraordinarily high levels of emissiorls from the tested devices and the sevcrity
of the harm suffered by VSAT operators as a result of interference from radar detcctors, th¢
Commission should initiate enforcement actiorl against the manufaclmers to immediately SlOp the
importation ~nd sale of radar detectors that emit radiation in the satdlite downlink bands.'

As a penl1anent solution, Spacenel asks th¢ Commissiorl to consider the following approach (O

eliminating, or at least materially reducing, the j¢vels of intcrf¢!"¢nce receivcd by VSAT slations from
unlicensed receive!"s generating unintentional emissions in tile Ku and Ka bands:

1. Amend Section 15.101(b) oflhe Commission's Rules, which limits ¢quipment
authorization requirements for receivers to those receivers that "operate (tune) within the frequency
range of 30·960 MHZ," by incrcasirlg th~ uppcr limil from 960 MHz to 40 GHz:'

2. Amend tile radiated emission limits ;lpplicable to the downlink Ku and Ka bands to
-154 <iBm/1 00 kHz, measured in accordarlce with Ihe t¢sling procc'dlll~S specified in Sections 15.109,
15.31, ,[nd 1533."

, Where an unllccnscd dcvice tS very likely to cauSe wldesprcad IwmlCul interference, the FCC hJS
authority, pUrSlIJnlto ~7 L:.S.c. § 302(a), 10 proceed Intllc public Il1lerest againstlhe manufacturer 10

protect the integrity or licensed userS. See {IT (he A1nlte" ofRocky MOlllTtaill Radar. /tpplico{loIT for
fie,,;',"·. \1cmOr'lIldllll1 Opillion and Order, 12 r-CC Rcd 22,453 (1997).

,~ SP;lCl:Jl(;!'S II)/CrCSI [s 'Ill protr.:cllng the Viability or1l1C ~3lcllJlC downliliK Ku :lnt1 1<.a ll~J1ds frolll
lIHcrrC'rl..:l1C(~ C:)USl.:d by rC'~CI\'crs lil;~llllIlC ~lbv'/c '0(10 f'.1Ilz. .-:10 (il-!z i~; Ihe l11aXli:lll!ll uppel frc4LJCl1(V

for P~rl 15 InC~ISlln':J1l(:nl.':; oj" 11l1imC:!1!I011.11 rZHii;l{OrS, SL"C St..:CIIQIl 15.1J(b)( I J. which ll1akes ll1~1

fr(;(1l11.:.11cya lcgicll LlppL:r jjlllli fc,;- 'he ojJ,,:-:r":111ng or tuning r;lllgc UrrCCCI"l~rs under Scclioll 1) .. 101(1))
;I:.i , .... e11 SP;lCL~Il(;1 I."; (hit l'PpUSl:d 10;1 dlr(c.:rCIi!lIppCr Ilmll, If 111C C(Hllfllissioll ~.;t..:<::.j gnod rC"~lSOfl:) nOl In

us~ .~() CI !I., ;1:> In!1~ ;l.'~ 11 prOIC"cts Ilw dt)WIIlillk Ku ;"IIlI.l K,jI h;IIH!::;.

----------------------------------
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Our request is based on the following:

The amendl11entto Section 15.1 Ol(b) will subject the interfering unlicensed devices to an'
authorization requirement. l11is is necessary because the interfering devices themselves are widely
dispersed in the hands of consumcrs, which makes the prevention ofhannful interference to licensed
operations through the individual equi[Jment operators impracticable. Only l1y cxcrting regulatory
conlrol over the manufacturers of the unlicensed devices can the FCC protect VSAT licensees from
this harmful interference.

Interference to VSATs ranges from momentary intenuptions of the downlink bit stream,
resulting in bit errors, to a total loss of synchronization or signal lock, resulting in complete
interruption of message transactions. Tile severity of the impairment depends on the proximity of the
radar detector to thc VSAT antenna, the emission level of the radar detcctor in relation to the downlink
signal from the satcllite. and the emission frequcncy relative to the VSAT signal in question. The
proposed limit for the emissions of unlicensed devices in the FSS downlink Ku and Ka bands was
calculated according 10 the following analysis.

The camcr power of the desired satellite signal alth" VSAT anlcrUla input is calculated using
the fomlUla below:

C<>rner Power al Anlenna Inrul (<JBW) 0 S"lelt'te Satu,":od EIRP (dI:lW) - COPBO IdB)· ['ath Loss (dB)

Carrier Power al Anlenna Inpul (dllW) = 50.0 dBW· 31.0 dB - 2056 dB = ,186.6 dBW or -156.6 d8m

Thus. typical signal levels althe inpulto the VSAT antenna are in tile neighborhood of -156
d':lm for a VSAT downlink signallhat occupies a 100 kHz bandwidth. Spacenet's proposed Pari 15
limit of -154 dBmll Oak) 17 is calculated with reference (0 this level of desired sigmtl at the input of thc
licensed V$AT antennJ. The calculations assume thalthc emitting unlicensed device may be a~ close

rOO(110lc C()lltllwcd froli1 prevIous p:J2,e

(. Tile r;ldl;IICd cllli."',sa."Hl~: 51;"lt1d;,\rd:~ :lfC gl\'C1l111 Secllon I,) 100 rk!1 Seclion currellily speCifics a Ilrl~ll
() r 50U II V"" :11"\\C <j(,1j \111 ( for .i11 d,'\,ce, 0 I her i k: II Cl ,l~~ ,\ dI); iLd dc\, ccs. S p~t tcn eI ha~ spee i I', cd
the proj1l'lsr;;d 1,:\\\[ In dl~f11.;\ common 1ll(:,I:::'lJ:'(:r'IlC'IH Ullil ;l! I<ll :1l1t] Ka b,llHl r:~'l\1cl1cics, \\'I\llc \\'('
hdicve IIl:1l cxpr-.:s;,lll':; 111..: lil~1I1 ill C()11l1110n unlle: In~lkc::; SCIl~l:-' \'.'1..: 11:1\''': Jhl objCCliolll0 st~~lillg IIll.:
lllllit III ;l!1 CtlUJ\<lIClll l'l..lr"1l1 ~~IJcll ;1$ lIVlm
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as 3 meters to the VSAT antenna? and thallhe link degradalion due to lhe interference will not exceed
0.1 dB.

The analysis proceeds using the attached sample link blldget for a typical Ku-band 64 kbps
carrier received by a 1.2 meter VSAT antenna, the smallest Ku-band antenna routinely licensed under
Part 25 of the FCC regulations. The link budget indicates that the total carrie'-to-noise power spectral
density per unit bandwidth ("CiNo") for the link is 58.8 dB-Hz. This ClNo corresponds to a carrier-to
noise ratio ("eIN") of 10.7 dB (using the symbol rate of 64 ksps to convet1 No to N). For a link
degradation of 0.1 dB, Ihe interference noise power InIlSI be 17 dB below the link noise. Therefore, the
maximum interference emission Icvel must be 27.7 dB below the carrier level at the earth station
receiver.

Earth station antelmas arc routinely authorized for installalion at elevation angles as low as five
degrees.s Earth stations are also routindy licensed If their antenna off-axis rcceive gain compiles with
Section 25.209. Al five degrees off axis Ihi, antenna gain is computed as:

Earth Sialion IInI.nna G~ln (5') = 29 - 251°9 (5') = 11.5 oBi

A \.2 meter Ku-band antenna has 3 nomin;ll receivc gain of 41.7 dBi (see atlach~d link budget).
Therefore, lhe eanh station antenna will providc an off-axis isolation of 30.2 dB (41.7 dBi minus 11.5
dBi) between the desired signal ;lnd tcrrestrial interferer.ce signals. The inlerference power level at the
input of the antenna is calculated using the formula helow:

tnlerlerencc ~l Anlenna Inpul ((j8m) :
Carrier Power al Antenna lnpul (dBmJ - C/N ISol.,tion Required (dB) + Anlenna Gain Isolalion (u8)

Interference at Antenn;.'J Input (dSm) = -156.6 dBm -27.7 ... 8 + 30.2 dB = ., 54. 1 d8m

Since the 64 kbps carricr wiih QPSK modulation and FEe = v, occupie, 2. 100 k.Hz bandwidth,
the m:lXilnUm inlerference power allowed for the 0 1 dB ofJink degradation i, rekrenced to 100 kHz
'nll1dwidlh. Therefore. Ihe maXll11llln allowable ,nlerferellce el11i,siOI1 referenc"d a1 the input of Ihe
VSAT anlenn" is -151 dBm/ 100kHz.

The :lnalytiC<llllsc QIllJc (i~ "bp' GifT1,~r Wllh QJ1SIZ I11CCIII:lllon. f:Ee ~ '/:. '" O(cl:j1led
l':ln,:width Qf 100 kH'.:1 Ci'J "f II) rill, ;ll1d :lI1,1110w"blc Ililk ,~,'gratl:lliJ)11 or\) I 'ill i< ,Oll515ICI11 willi

I Three ll'(:t~r:) IS ;\1."0 llle rL:rcn.:!li,."(~ dl.<:;l;Jl1(( 1·,)1 P;\fl I ~ I"lt:ld ~lr'':llgill IllllltS..\c(·~l:(il()l1 I ~ I (J')Ll)

:: Sec Sccliol! 2520).
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assumptions utilized in the extensive study performed by the European Telecommunications Standards
InstilUlc (ETSI) on this subject. The ETSI Technical Report ETR 077, Sqtellite Earth Stations fS};.S1.:.
Spurious radiation /imitations to and/rom satAllite carth stations Very Small Aperture TerminalS
il!SAI1..P..nd Television Receive Only, provides the results of their investigation.

Measurement of radar detectors or other unlicensed devices may be "lade using commonly
available test equipment such as spectrum analyzers and standard microwave gain horns, such as are
currently used by the FCC in their evaluations of such devices. Interference signal levels can be slated
in microvolls per meier, dBm, or milliwatts per square centimeter, so as 10 simplify measurements.
Measurement frequencies for unlicensed scanning emillers should be spccifiedlo avoid interference in
VSAT frequency downlink bands.

We recognize [hat these changes will result in some manufacturers of receivers op~ratingabove
960 MHz beconling subject to the Commission's equipment authorization nJles for the first time.
Nonetheless, we submit that regulating the manufacturer is th" only way to minimize the harmful
interference caused by radar detectors and similar devices. By requiring manufacturers to meet
perfonllance standards, the Commission will establish a direct route under Pan 15 of the Rules for
taking enfurcement action again,t manufacturers ofviolatltlg devices. With the Commission's rccenl
streamlining oflh., entire equipment authorization process, we believe that this regulatory burden is
minim'l!, and more than justified by rhe harm that can be caused to the licensed VSAf services.
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Spacenet welcomes the opportunity to further discuss both immediate enforcement options and
long-term solutions to combat harmful interference from Pal1 15 devices. The need for coordinated
action to curtail this known source of harmful interference to licensed VSAT operations is timely"and
clitical.

.•

Theodore D. Frank
CouTlsel to Spacenet Inc.

cc: Thomas -rYC7- (hy hand delivery)
Anna Gomez (hy hand delivery)
Lisa Fowlkes (hy hand delivery)
Joscph Casey (by hand delivery)
Julius Knapp (by hanel delivery)
Dr. Michael Marcus (by hand delivery)
Lesley Cooper (by Federal bpre<s)
Mitchell I.anrus, Esq. (by Feder"1 Express)
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